Immunostimulatory DNA activates production of type I interferons and interleukin-6 in equine peripheral blood mononuclear cells in vitro.
This study aimed to evaluate different nucleic acid preparations as cytokine inducers in equine cells. To induce cytokine production, bacterial plasmid DNA or short synthetic oligodeoxyribonucleotides (ODN), with or without the transfection reagent lipofectin, were added to cultures of purified equine peripheral blood mononuclear cells (PBMC). Cytokine activity was detected with bioassays in cell culture supernatants after 24h of induction and cytokine mRNA expression was detected using RT-PCR at 6h post induction. For IFN-alpha/beta it was found that both plasmid DNA and phosphodiester ODN, containing an unmethylated CpG-motif, were able to induce IFN production in the presence of lipofectin but not without. The levels of IFN varied with individuals and were often quite low. Moreover, methylation or removal of the CpG sequence completely abolished IFN induction. CpG-containing ODN with poly-guanine (G) sequences in the 5' and 3' ends induced considerably higher levels of IFN, especially when the poly-G sequences had a phosphorothioate backbone. ODN with poly-G sequences also had the ability to induce IFN in the absence of lipofectin but the levels of IFN induced were radically reduced compared to those induced with lipofectin. In contrast to IFN, which was only detected upon induction, low spontaneous IL-6 production was observed in unstimulated control cultures. Nevertheless, plasmid DNA and CpG-containing ODN were able to increase the IL-6 production threefold. All the IFN inducing ODN also induced IL-6 production and the levels of IL-6 induced seemed influenced by addition of lipofectin and presence of poly-G sequences in the same way as was observed for the IFN-production. However, a complete phosphorothioate ODN with a central CpG-motif and poly-C sequences, that did not induce IFN, readily induced IL-6 both in the presence and absence of lipofectin. In addition, there was also evidence that some ODN induced increased expression of IL-12p40 mRNA. To conclude, equine PBMC were able to recognize CpG-DNA and respond with both IFN-alpha/beta and/or IL-6 production. The levels of cytokine induced, and sometimes which cytokine induced, varied with, e.g., CpG-motifs used, the presence of poly-G sequences, ODN backbone chemistry and presence of lipofectin.